There was an impression among clinical geneticists in Birmingham that the numbers of clinic attenders from ethnic minority groups were not quite as might be expected. Therefore, a third year medical student project was designed to consider the ethnic distribution of families attending genetic clinics, and to consider the reasons for any discrepancies.
Methods
Computerised data on genetic clinic attendances were available from 1984 to 1994. It was decided to restrict the study to the defined geographical area of the city of Birmingham. We also had to limit the study to the patients of one particular consultant (SB) as the other consultants did not record the ethnic group of their patients. We decided to count each family once only, to avoid any distortion that might be caused by some families with single gene disorders having many affected relatives.
We first compared the ethnic make up of clinic patients with that of residents in the city of Birmingham, as given by the 1991 census, ' and classified by age group. We only considered the four main ethnic groups: "White", Afro- Caribbean, Indian, and Pakistani, preferring the term "European" to "White". We had insufficient patients in the "Black other", Ban (table 1) .
A separate study was performed by RC to determine whether, having been referred, there was any difference in the uptake (or non-attendance rate) between the four ethnic groups. All referrals in the East Birmingham Health District in one year (1993) (1994) were studied.
Lastly, AR interviewed members of three Pakistani families to ascertain their and their relatives' views on genetics and genetic counselling.
Significance tests for the differences between two proportions were carried out using the binomial distribution. The representation of ethnic minorities at genetic clinics in Birmingham 
Results

Discussion
A number of assumptions have had to be made in this study. We have assumed that the clientele of SB is representative of all ethnic groups and of all types of genetic diseases which occur within the city of Birmingham. In fact, SB probably sees more families with adult onset diseases than her colleagues. However, we could not include all Birmingham families seen in genetic clinics as ethnic group has not, up until now, been documented in them all. We have assumed that by counting only one member of each family, any bias owing to large pedigrees of Huntington's disease, myotonic dystrophy, or autosomal recessive diseases in inbred families has been avoided.
We first compared the distribution of ethnic group of our clinic families with the ethnic groups of Birmingham residents in the 1991 census. Because of the age distribution already described, we considered that there was no reason to make any adjustments for age. Table  2 shows a deficiency of Afro-Caribbeans attending genetic clinics. This may be because counselling for sickle cell disease is provided by the Birmingham Sickle Cell and Thalassaemia Centre, so that families with sickle cell disease are never seen in the genetic clinics. It is possible that there is a deficit ofautosomal recessive diseases other than sickle cell disease in this ethnic group, but the numbers are far too small to reach significance; it is perhaps a point worth considering in a larger study. Table 2 also shows that the number of Pakistani families seen in genetic clinics was greater than expected from the population data.' However, the numbers were lower than expected from the incidence of genetic disease in that ethnic group; 13% of the families were Pakistani, whereas about 22% might have been expected. There could be several reasons for this deficit.
Firstly, general practitioners might refer Pakistani families with genetic disorders less frequently than families from other ethnic groups. This could be because of lack of awareness of diseases that might be helped by members of a genetics department. However, if this were so, a different pattern of referral for patients in different ethnic groups would not be expected. Another possibility is that general practitioners might consider that Pakistani families would not wish to be referred for genetic counselling, because of their religious beliefs or cultural attitudes. However, reference to table 3 shows that 34% of the clinic referrals in East Birmingham Health District were for Pakistani families, making it unlikely that a marked shortfall of referrals exists. A study in Oxford4
showed that general practitioners with Pakistani families on their lists were aware of their genetic needs.
A second reason for failure to see Pakistani families in genetic clinics might be that such families are frightened by the idea of a genetic interview, particularly if their knowledge of English is poor. Mehta and Young5 noted that the presence of an interpreter and a knowledge that one would be present was helpful to Asian families. This view is supported by our observation of nearly 100% attendance if a Pakistani doctor telephoned before the clinic to encourage attendance, and to explain that she would be present to act as interpreter.
Thirdly, Pakistani families may be slow themselves to initiate referrals to a genetic clinic, because of a lack of understanding of biology and inheritance. Lawry4 observed that there was insufficient awareness of genetic diseases by the Pakistani community, and insufficient educational material or information leaflets available in doctors' surgeries or elsewhere. This was also the opinion of the staff of the Birmingham Sickle Cell and Thalassaemia Centre, who send leaflets in appropriate languages to all those found to be carriers of sickle cell disease or thalassaemia, and who provide a full time counsellor to explain the issues to carriers and to visit and advise families who already have an affected child. However, in spite of this availability of information, the staff of the Centre feel that further education of the community is required.
As a result of this study we have concluded that genetic clinics should be made more comfortable for Pakistani families, with an explanation beforehand of what to expect, an appropriate interpreter at the clinic, and the availability of support by a Pakistani nurse or fieldworker after the clinic. We also believe that education of the community about genetic issues is important, and that these should include a biological explanation of relationships, with emphasis on the random nature of genetic disease, to aim at avoiding stigmatisation of carriers. Darr6 showed clearly in a study from Bradford that families with a thalassaemic child were very receptive to genetic counselling, including involvement of the extended family, and they wish to hear about the options of carrier testing and prenatal diagnosis.
We have started to improve genetic services for Pakistani families by holding regular genetic clinics shared with a Pakistani Muslim doctor, and we have appointed a full time Muslim fieldworker to initiate an education programme and to help in genetic clinics. We have also prepared leaflets about genetic counselling, recessive diseases, and consanguinity which are available in doctors' surgeries, health centres, and welfare clinics.
Finally, we would like to encourage documentation of ethnic group on genetic clinic records. This is considered important by NHS administrators for the purpose of auditing their service, but surely it should be equally important for geneticists, as ethnic origin of a patient is one of the most important genetic characteristics.
